Objective: There is concern about whether public services in Northern Ireland are equitably targeted across the religious divide. This study investigates whether use of acute hospital inpatient services differs by religious denomination, after adjusting for supply and for identi ed demographic, morbidity and socio-economic determinants of need for such services.
Introduction
There is substantial evidence of disjunction between the need for and the use of health services. This applies to disadvantaged groups in society, such as homeless people 1 and those from minority ethnic or racial groups, 2 and is seen in health systems that are publicly as well as in those that are privately nanced. 3 It is of particular concern in societies that are divided on racial, ethnic or religious grounds.
In Northern Ireland there has been concern for some time about the existence of marked and pervasive socioeconomic differentials between Protestants and Roman Catholics. 4 (In the 2001 Census, Catholics represented 43.8% of the population, 5 with P rotestants making up almost all the remainder.) For most social indicators, Catholics have been seen to be more disadvantaged than their Protestant counterparts. 6 The most glaring example is in male unemployment where rates among Catholics have consistently been at least twice those among Protestants. Concern has often been expressed that the existence of such persistent inequalities may contribute to community tensions and alienation and perpetuate societal divisions. 7 The former Standing Advisory Commission on Human Rights in Northern Ireland drew attention to these disparities on a number of occasions. 8 Partly in response to the Commission's concerns, as well as to those of other parties, successive British governments issued a series of policy papers and enacted legislation 9 attempting to deal with the problem, including efforts to ensure that government departments were playing their full part. While initially the differentials were seen to be largely in the economic sphere and thus potentially remediable through economic regeneration, there has been increasing concern that Catholics may be disadvantaged in respect of public services such as education, housing and health care, although evidence for this is sparse.
A fundamental policy issue is whether utilisation of health and other public services is equitable. One of the three values underpinning the Investing for Health 10 strategy in Northern Ireland is that 'policy should actively pursue equity and social inclusion'. In this context we interpret equity to mean equality of use of services for people with equal need in one community vis-à-vis the other. 11 This should determine whether or not special efforts (i.e. over and above the general targeting of services to those most in need of them) are required to ensure equity in the use of services between the two parts of the community.
Hospital utilisation can be affected by several factors. There are supply factors such as the pattern of provision of both primary and secondary care for the different communities. These can be of an objective nature, such as the siting and staf ng of primary and secondary care services, or more subjective, such as discrimination (subtle or otherwise) in the services actually provided to the different communities, for example in terms of primary care visits and through the process of referral to hospitals. Whilst the former can be more or less directly measured in terms of the proximity of communities to the different services, the latter is considerably more complex. Similarly, there is a wide range of demand factors: the health status of the different communities, the severity of conditions and socioeconomic circumstances. 12 Our objective was to test the hypothesis that there is no difference between the Catholic and Protestant communities in Northern Ireland in the use of hospital services once differences in proximity to services and health and socio-economic status have been accounted for.
Methods
We used data compiled in the course of a study to develop an equitable, needs-based formula for allocating funds for acute inpatient services (de ned as all non-psychiatric specialties with the exception of obstetrics and geriatric medicine) to the four health and social services boards in Northern Ireland. 13 
Data collection
There were three categories of data:
. Need for health services. Variables drawn mainly from the 1991 Census, including demography, health status (standardised mortality ratios, low birth weight, limiting long-standing illness and permanent sickness) and broader socio-economic conditions (including take-up of social security bene ts) as well as religious denomination. We recognise that there was a substantial minority (7.3%) of non-respondents to the religion question in the 1991 Census. However, as most wards in Northern Ireland are highly segregated, it is unlikely that this will have biased the variable we have used, namely the proportion of non-Catholics in the ward. The social security data were on numbers of recipients of income support and family credit, which are means-tested bene ts payable to individuals and families on low income.
Altogether there were 34 socio-economic needs variables that were compiled for all 498 synthetic wards. . Supply. Data were collected on the location and numbers of staff of hospitals, general practitioner (GP) services and nursing and residential homes. . Utilisation. Hospital episode data for 1994/95 and 1995/96. Specialty cost weights were calculated and together these provided the measure of utilisation at electoral ward level.
We standardised the needs and utilisation data by age and sex at synthetic ward level to the Northern Ireland population using the indirect method, 14 whereby regional values for the needs variables and regional utilisation rates are applied to the age-sex distribution of small area populations.
Statistical analyses
We used spatial interactive modelling 15 to generate measures of population accessibility to health service facilities. This technique is based on the assumption that the level of service available to a population depends both on its proximity to all possible facilities and on the 'attractiveness' of each facility (usually de ned by size or number of beds). The general form of the model used was: (size)/(distance) 2 .
We developed separate models for acute beds by specialty grouping, geriatric beds, private beds in public hospitals, general practices (including branch surgeries) and residential and nursing homes. We calibrated the models for acute specialties using data on hospital of treatment and estimated travel times derived from digitised road network data. For GP services, we incorporated data on the whole-time equivalent number of doctors in a practice and on the availability and location of branch surgeries as the measure of attractiveness.
The needs variables were highly intercorrelated and we subjected them to a variety of techniques to aid data reduction, including correlation, cluster and regression analyses. Many of the variables were also highly skewed and we log-transformed them along with the supply and utilisation variables, leading to the use of fully multiplicative regression models.
Estimating the socio-economic determinants of hospital utilisation is, in general, complicated by the existence of interactions between supply, utilisation and socio-economic factors. 16 In particular, historical patterns of utilisation (demand) will affect the pattern of provision of services (supply), whilst there is potentially a reverse association (in this case because of supplier-induced demand). Thus the assessment of the extent to which there is disadvantage on the part of one religious community or the other has to be assessed on several levels. Whilst cross-tabulations and raw correlations will provide some information about disadvantage, any inferences may be erroneous because of these interlocking effects.
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In order to adjust for the potential simultaneity between supply and utilisation, tests were carried out for endogeneity. These were statistically signi cant and so we modelled utilisation of hospital services as a function of supply and need by two-stage least-squares regression, an econometric technique that provides a means of correcting for the in uence of supply on utilisation (see Figure) . This involves making a distinction between the set of variables that explains variations in health care utilisation caused by what one might call legitimate factors (those recognised as re ecting real need) and those that explain variation caused by factors such as variations in the capacity of different subpopulations to capture health care, local ef ciency levels, accounting methods or policy choices. The literature often refers to these as 'supply' factors but, because they include some dimensions related to demand, they are called 'illegitimate' here. This does not mean they are illegal or even undesirable; simply that -for the purposes of assessing the impact of any speci c variable -their in uence on patterns of expenditure should be ignored.
Thus, at the rst stage we identi ed those needs drivers that were found to affect utilisation only through supply and excluded them along with the supply variables themselves. The second stage of the regression was concerned with estimating coef cients for the surviving ('legitimate') needs drivers which were taken to exercise a direct effect on utilisation. Dummy variables were used to control for health-board-speci c effects. The candidate health and social needs variables entered into the regression models are shown in the Box.
Results
The relationship between religious denomination, availability of a range of health and community services and the 'legitimate' needs drivers was explored. Bivariate analyses showed that there were signi cantly more care home places and greater use of private beds in areas that are predominantly Protestant (Table 1 ). These areas also tended to have greater proportions of people age over 75 years living alone.
There was greater uptake of family credit and income support in predominantly Catholic areas, and all-ages standardised mortality ratios tended to be higher.
We also explored the relationship between utilisation, availability and the 'legitimate' needs drivers ( Table 2 ). Proximity to hospital beds was associated with greater inpatient utilisation; proximity to residential and nursing home places and utilisation of private beds was associated with less inpatient utilisation in public beds. The needs variables were all positively associated with higher utilisation.
In the unadjusted model, hospital utilisation was shown to be positively related to the proportion of Catholics in an area (P50.001) (model 1, Table 3 ). This relationship persisted but was weaker (P50.05) after controlling for needs (model 2). When supply variables were entered in the regression equation without the needs drivers, the relationship was also weakened (P50.01) (model 3). Finally, when needs and supply variables were entered together (model 4), the in uence of denomination was no longer signi cantly associated with inpatient utilisation.
Discussion
Indicators of mortality, morbidity, income and material disadvantage correlate strongly at ward level with proportion of Catholics. The effect of including them is to reduce the differences between the two religious groups. This suggests that the higher levels of utilisation in predominantly Catholic areas are largely attributable to greater per capita needs in that community. Nevertheless, those in mainly Catholic areas appear to use more inpatient services than their needs would indicate. The in uence of religion is also reduced when supply factors are entered without the needs drivers, although to a smaller extent than when needs drivers (only) are included.
There are three possible reasons for this nding. The rst is that Catholic areas enjoy a greater supply of (roughly corresponding to closer proximity to) hospital beds. This has to be discounted given that we failed to show a signi cant relationship between religion and availability of either hospital or elderly beds. There was evidence in support of the second possible reason, that Protestant areas had a greater supply of alternative sources of care such as nursing and residential care facilities and private hospitals (although this latter sector is relatively small in Northern Ireland compared with the rest of the UK). Greater use of these forms of care among Protestants may substitute for inpatient care in public acute hospitals. As the bivariate analysis (Table 1 ) did not show a relationship between religion and availability of GPs, we nd it dif cult to support the third hypothesis, suggested by research elsewhere, 17 that the higher utilisation rates in Catholic areas are attributable in part to poorer access to primary care than their needs would warrant.
When needs and supply factors are entered together, the coef cient of denomination declines to nearly zero. This suggests that there is no signi cant effect of religion on hospital utilisation once the differences between the two parts of the community in terms both of availability and of socio-economic characteristics have been taken into account. This in turn suggests that, unless there are major changes in availability of services, efforts to ensure equity of hospital utilisation can safely be con ned to ensuring that there is equity across the socio-economic spectrum, and eventually to addressing the problems of community segregation. The nding that the disparity in utilisation is attributable in large part to differences in need and supply factors is in contrast to research on divided communities elsewhere (e.g. on racial/ethnic disparities in the USA), although adjusting for supply is virtually impossible in a country with only a limited supply of public health care. O'Reilly and Stevenson, 18 using 1991 Census data, showed in an ecological study that, while there was considerable heterogeneity within areas classi ed by religion, those with a predominantly Catholic population were on average more deprived than their P rotestant counterparts. Increasing ill-health and premature mortality in areas were associated with increasing proportions of Catholics, although once differences between the socio-economic standing of these areas had been controlled for, there was no residual impact of religion on either morbidity or premature mortality. Other researchers have undertaken secondary analysis of survey data to circumvent the potential interpretational dif culties associated with ecological studies, although these generally con rm the area-based analyses. For example, both Campbell and Stevenson 19 and, more recently, O'Reilly and Browne 20 demonstrated clear relationships between religion and several indicators of self-reported illhealth, but these again largely disappeared after adjustment for socio-economic status. The Campbell and Stevenson study, however, also showed differences in potentially health-damaging behaviour that persisted even after such adjustment.
Following the 1998 Good Friday Agreement and legislation, 21 there is now a statutory obligation on all public sector bodies in Northern Ireland to promote equality of opportunity between the two communities and across other social dimensions. The new Equality Commission for Northern Ireland has stated that: 'Unless public authorities nd out about the impact of their policies on different groups, they cannot be sure whether their policies are having an adverse effect, even if unintentional'. 22 The Department of Health, Social Services and P ublic Safety in Northern Ireland has recognised the need for centralisation of hospital services and has issued de nitive proposals for the future size and distribution of hospital services. 23 However, because of the polarised geographical distribution of the two communities in the region, any such rationalisation is likely to readjust the balance of supply and therefore utilisation. Any proposals for hospital mergers or rationalisation will therefore need to be assessed to ensure that they do not exacerbate inequality in availability and utilisation of services on the part of disadvantaged groups.
